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(54) COOLING DEVICE AND ELECTRONIC EQUIPMENT USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact cooling device with 
improved cooling efficiency and electronic equipment which uses it. 
SOLUTION: An electrical heating element 2 accommodated in a notebook 
personal computer 1 and a cooling device are provided. The cooling device 
consists of a diaphragm pump 5, a heat absorbing part 4 that is connected 



to the pump 5, a heat radiation part 6 that is connected to the heat 
absorbing part 4 and the pump 5. and a fluid refrigerant that is circulated in 
a circulation cycle being formed by connecting the pump 5, the heat 
absorption part 4, and the heat radiation part 6 with a pipe 8, thus allowing 
the heat absorbing part 4 to adhere to the electrical heating element 2. 
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7-t^M$ti/ti!S^i:, ^©iiMfcSB&tfiiuIB^ 

c i: t «t f3 j&fS $ ft 5 flpg-y- -r * K zmmt s 
i tci3«©^jp^eo 

ra*3*14{*:cD«fSMUfcW*J» 1 fcS^tt«t:RSi 2 £ 
§3*©}££P^fi. 
[W«3S4] #tt££©«©F*«fc):. «*fl-£>&-rSW# 
JS 3 £I3*©^£P£§B<> 

3 tf> S v^WjRS 4 tc|3IS©^iP££Bo 

[mass 6] #tt^cD»rt©ffi±;tt> A^uEhtsfsnnm 

"CasS*3j&E 3 5©lN-TftA>— oKg3*©tfr 

iP3£Bo 

[»«3S 7 ] «M*i&«EtiU $g^14^*^2»!f5f<il 1 *>6 
BtJfciH 6 ©v>iTftA>— oicg3*©^iP^e<, 

8 ] ?ffitt:^«B:r;i/3 fctt^u ^ — ^ 

4 1 fr&HM&B 7©V^ftA>— 
H3«©tf*£Ps!£Bo 

1 *>&8B*a 7 ©V^"f ft*>— :>Kf3«©#riP 

it. 

tSSsRiS 1 0 ] IMSIixv;i/-> a >T-feS»*« 1 
frt>m&m 7 ©v^ftfr— ^{c|3tt©^4P^Mo 

sRia i ti>t>mmm 1 o ©v^-rft*>-o{c§3«©^«i^e 
$<m 1 2 ©u-rftfr— o{ci3«©^ai^So 

^©T-feS»*JSl 3fctBtt©*M»«B. 

[atstsa 1 8 ] mm ttMfefe § v ^ ttufiffi-e & * 

1 3*»e>fllJ&g 1 7©VA-fftA i — ot§3«c©^a]^So 
1 A>£W3RII 1 8©^-Tft^-o(c|3«6©^aJ^ 

Bo 

[S»*IM 2 0 ] 8S&«t&HT9BjE£ Ufc»5R^ 1 9 (CK* 
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©?^4P^Bo 

[flt&S2 1] !!BlfcaJrtgStt*?LHfrT?»4W«JBl 9 
<fcS^tt§t#II 2 Otcf3«4©^iP^Bo 
[11*112 2] ^gPrtgefc:^* < i:4>— o©7-r >£ 
1 9*SV^ttW#JS2 0£!3«©tf5£P$£ 

Wo 

*S2 2 {cf3®©#iP£SBo 
[SfsfcJJt 2 4 ] RIIMIStiU #tt«:T-feStf5R* 1 9 £13 
10 «4©^iP$IB„ 

5RJS2 4 CgBtt<Z)*8l&B. 

[ffsRiS 2 6 ] KfKW»ttW«AttS*-r SW #31 1 9 d> 
^.W5f<«2 5©V^ftA>— ^£§3*©^4PSBo 

[W5RII2 7] ^777^>7 , fcbTIEt^>7'S 

m^tzmmm 1 2 6©v>-rft^-ofcg3«© 

[SIS&B2 8] £E«#>:t*Hu 3©^— ^p"g 

20 »»8&S^UTSSK*ft&SB 2 worsts HMl3>7--^ 
^95 £ hu 13^ 1 # > 7-^ rtap^m#B£##«r*- 4 tz 

&»©«Wfci:, ituI3!B 1 2 

SV» 2ff«tg»^i:, 3©B 1 2JE«M»J^{C 

^©-^^s^-rs t fc; tcflyH^aB^r-^^ap^i 

ffilfcy-PiftSii, atllBISlStfSB2£E«E» 
^©^SB^b5I3^ lfilf«2^>7'SlB-CI«t5 
i: i: * {c> buI3^ 1 ffiSffii&^T- iifif3^A8§©liuI3S§ 1 
30 ^>7-S{PJMPg|5$, Bu83SB2ffi«g»?tB5E»liS 

tt-Wrmmcommm -rmm pi»**« l 1 1> © t- 

*-6fflf*S 2 7 fcf3«©#£P^B. 

KH-r S t ^ *. ES^^ ©S»«ffi!l©MSA s SVMr 
SttsRlR 2 8 (cf3«©^4P^B 0 

3 o ] mm#>7<Dm*Mtn iffi«ffii&^ra 

» v» 2 JiSigft^ i: ci ft icSftfc-r 5 ^*^i6SSP^ 
tt^St&ttfeff *I1 2 8 fe^^ttff «S 2 9 C8B«fiD^ 
40 iP^Bo 

[If 5RJS 3 1 ] 3ftett©*WHB, ^ASS©^ 1 ^VT - * 

is^p'g^s.t fj t> a^^^— ^-^swr^ffsRis 2 8 

*>£>IM<IB3 OO^-rft* 1 — o£f3«ffl^Sl^B<, 
[»«^3 2] Efi*>:/©-*f©';-Ki8?©-Sii!£ 
■tft-tfttE«»«i3J;vE«* : ffc»*a!l*fflv>rig»-r 

W*IH3 1 ovarii* 4 — oK83«0}*«l*6B. 
50 [IS^IB 3 3 ] EE«# > 7"©^ 1 » V» 2 # > 7^©^ 



3 

mmn 3 4 ] ji«^> mm 1 &?>-ft 2 e 

EPAn-fSSEEfcfcs 1/4««BWT (lll«fflfel»<) ©T 

[StStSlS 3 5 ] E*#>7 , £«V^?)B 1 &L&»m&£9i 

«S3Jl«>r3firtK:i©SI3#>7TiaSBfc*WiMBftHI« 
»n^Ji3JEWBIb?«R^ 'J — KH^F©— SH*C© 
ft 3 £E«g»? tStt-TS fc * MI3^-^^ 

ft 2 mmmv&-zw$i l 2 8 * e. it sra 3 3 © 
^fn*^c las© ^jp^s. 

3 7 ] ffim*>r©ft 1 st>*ft 2£e«m»?ic 
«jE£iuieft 1 &v<m zmmmm^icwm-r^mmicM 

ft 2 r*rtcHt*ift)b»fiFcaE-r s«t o £ bfcauRJB 2 

8 3 6©V^ft*>-o£f3*©?£iP^Bo 

c»«s 3 9 ] mm.x>7(D&EEmmm?k. u — hsb^ 

fc©S^tt#«tt8E*8J*^TfrofcW38B 2 8*6 

lf5KiH3 8©^-rft*»--3fclB«©tf*]«fi. 

[IS5RH4 0] BE«sJ?>ro^r-^0«EASSffi!lfeSVM± 
«EttiB8fflS O JJ>«: < i: t» - * C ^ - =¥■ > ^ *JK U fe ffi»«S 
2 8*^ai*B3 9©V>rft*»-^CK*©^*P««. 

L.fe*)©T*$.Sff5RI12 8*^t«4 OfflV^W- 
ofc8B«©#*]«B. 

w*S4 2] £Ea^>7-©^*>^©#jEmffiit/? 

t¥fT*«f®JBttttP3JBT* 2R«9 2 8 *» e>W*5i 4 
-oCf3«4©tfr*P^B. 

[W*ffl4 4] sr-Xh. Z(Dtr-7.ftlz®.m£titzft 

[mass 4 5] i©*<*!cssK$n& 

iuf3S?^*f*St>-Hul3m^-f M*lc 

iRirt^tifetf^a i fr£>m mmi 3 ©v^-rn*— ocib 
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Iffi&m 4 6 ] MUtoSUA. ««W*©«^:¥S«fc t) 
&¥ffl£*t-£ff5R3i 4 5 fcffiW©*?*^. 

«t a taa!(tfcw*B4 6 tg3«©«^s 0 

K:»tfcW5RiB4 5*&W««4 7©v^h*- 3t8B* 
10 [W5RJ14 9] JW»eB&*3ii3.= y hftOrtSICIg 

u&»*S4 5 *»e>w*a4 8©v^-rn*— oci3«© 
^* s ^ej|!'f4^^5ff5Ris4 5*6if*iM4 9©v>-rn 

*-oC!3®©m^«§go 

[ff5Rll5 1] SHtoffl©3g5fci=y H*©3ijj*Bffi!l£»r 
mttZ-BtiL bfcWSSS 5 0 S:8B«©«?«S. 

[«#IB5 2] »^g(5h*^ai:©F^lc^e^lS(tfc 
fisRlJt5 lfclB«©«?«S. 

20 iftwvmmtemm 

[0 0 0 1 ] 
[0 0 0 2] 

[fi£*©l£fl5] El 3 7tttE*©#r£P^B£>>- 

©frills HI 3 8 tti&|E©)$*l£B 

©waiiiT-feSo 

30 [0 0 0 3] -r&fc>*,#flU 0 0F*9gB©tt!gl 0 1 _tC 
JfcSSSftfc CPU& i^ffiVft 1 0 2 ©mBfcei^r! A 1 
0 3 S^bT^BtR 1 0 4 -6. £©&«« 1 0 

4©S8*M*1 0 2{t3£*6-^©^g|5iC*{tTt-h^ 
-f710 5#RiSfttl->4. i&4«fil'0 4©fltoJ 
©«a5(z(i7T> 1 0 6#B«*&;h,T^S. z<Di§m%i 
B&y— h^^V^Xciffi^iitrm, 77>10 6#* 

tei o 0Jggpffl!Uc< siatitbfeWti&oL 

[0 0 0 4] i©*figfc«t*i:, »10 2©M^ 
BHR10 4T?»JRU fflBS10 4fifj£©t-h;W7 
40 1 0 5 rtOftittflfe^tltgft U 1 0 4 © 

J«W'n|M*»U ^««1 0 4fc4M/t*~#-FSPC 
&^b, HV^bUT^^l 0 2ffi»^ft-rs. 
#J1«1 04©il7?> 1 0 6 ££&g|Mffi*LJNt£ 

[0 0 0 5] 

cas^ii^bi-sfc-rsHua] cpu&£©ttt!©iRi 

^ ; e©^)©(i'^M<bA s Jt^T•^-^s 0 *<DtztbS&lMt.<D 

ftm%jmz.mtifzi§%igima>mm&*% <'&-^T§Tv^ 

50 So 



5 

[0 0 0 6] U;iPU&#e>, «?««®^SYbSEI5 5 
fcfSt, 77> 1 0 6 ^/jNMYb^-S^S* s *S*s, /J\ 

TJ&SIKl 0 4S^lyT»*rt-Si:^-5#iSti\ 

1 0 4©k-h;W71 0 5 fc©&«tePW3£jb»e>»3"j&» 

s c itixms. #<g < «c o i o 4 cjaK^*»» 
f sawMtK^iffc-wwn o 5 tossttisfcrai 

[0 0 0 7] -tCTJ*|6Wttx /hfflfll^OJWJWU*©!^ 
[0 0 0 8] 

fc#$SW©*Nfl^gt±, ^777A^>/i:, c©^ 

©T'&'K e»ffl©tf>:7#^i?7 5A©tEttC«fco 
[0 0 0 9] 

fiEittstifciRfftssfcx ^©iwifcsawiwa^-f 777A 
[0010] imm 2 cK*©iBmitt> S£^sg t 

7 -5 A # > y £ £— ftft * # fci»5RlS 1 E I3«4©^*PS 
BTffctK «?l$tg©'>M<b£l]3£t#T-# 5 •&©-?? 

<fc ^> o 

[001 1 ] m mn 3 tztssm^ma. *v r 7 ^ a ^ 
mm 1 & 5 v^if mm 2 tc83«©»ai«s«-e» t) * &m 

[0012] n 4 tga«©i6Wtt, §¥ti#;©e©rt 
[0013] waai 5 Kmnomms 5ns^©«ttn 

fi 5 H tt Bf feT* & 5 If 3 & 5 v ^ (iff 4 1 §3« 

ajj*fc:ffi*ifcfc©fc&3. 
[0014] If ftfl 6 izmmcDftWlt. 5M4#©ert© 
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V^n^-otC|3«6©^ip^a-C-feD^ ^777A* 
/J>£ < Lfc&©T-;fcSo 

[0015] 7 K3B«©fSWtt, tfEfrttfttttfili 

tt**r*-«»#S 1 A^ffsRifl 6 ©i^rftjfc-ofcffi* 

Klh©T- § & * ©T- & S o 

[0016] if *II 8 £8a*©»HBfcJu «Eflt|fr8EB:7;i/ 

10 »#«7©^m*--pcre«©*MjissBT?i&»K 

[0 0 17] »J»B9fcK*©#6l»HU «*^8tfc±#ffl 
rSt4#J£llrS Ufcig*T?&S» 1 frtif 7 ©vn 

-rn*-ociB«©^ip«ST-$.!9, ^^«©M»ffi 

[0018] mmm i o £fe*©^y:, m<*ftm&=- 
•?)visB>r'&z> assfcifl i e. if srji 7 © v ^ -rti^-o 

fcffi«©#8liSB"Cfc!K J**gl,fc:<<, Stflt^«£i:© 

[0019] m&m 1 1 fcis*ffl^B^tt N ^^^ttjK 

S,«!iSbfe*)©T-fe5if^l*e.if5RiH 1 o©v^•r^^ 
*»— 3K8B*©^fiJ*Ht*i), ftJS©«**Wi»JL» 
«Efr^«©S!E»tt*S^3f *S - 4: * S T*§ ^ *©T-$> 

So 

[0 0 2 0] IfsRJg 1 2 Cf3*©^B^(i N 
©rtSh^SJ^T-feSBf^3A»e>if5tcill l©v^■r^^ 
*-ofc«B«©^ai«B , ?ife 5 s 

30 ©&f»±T-SSo 

[0 0 2 1 ] IfsRJS 1 3 {C|3®©^B^(i. Mf^SPii^tt 

frT?*aai«?i i3&»e»w«si 1 2©^-rn*»— ocga* 
®MiiT-s5^ ^aj«Sf*i©ji*^i!)&W{eijT?>c 

[0 0 2 2] If 1 4 (CfB«K©^B^tt, Sf^SBtt-g^ 
fflOT^KLfe&CT-fcSffSfcJgl 3 {CI3«B©^*P^« 

[0023] if «Ji 1 5 ntBtt©#SB.8«u ismasttni^ 
tts*-r*»jfiTfjBfiRbfc*©Tffesw«si 1 3 tia« 
40 ©ftai8ifi&!), Bfa©»mciat)-*ii:#artBT» 

^) o 

[0 0 2 4] if 1 6 CGtO^H, tt^ASEtC 
«Efl:^«t©«S»feaftH-fcffll«Ja 1 3 fcf3*©^a]^ST* 
*5x »«fcfi6**lRl±*-e--6it©7f*St»©^feS. 

[0 0 2 5] if mm 1 7 fcEttoSSSBtt* M^mz y -< 
>SrK(7fcif*lfl 1 3A^af*lll 6©^mi>»— ofc 

!3*©^a^BT-^ > M^7j^$?>t[Ri±$-a-i.- 

i:* s T-SSt>©T*^?»o 

[0 0 2 6] If sfcll 1 8 KI3®©2gBB«U KI^H5(±Mfe 

50 fe§v^^iBgfe■r•fe?.if5l^Il 1 3*»&w*ai 7©^tn 
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<fc 9 £ [rJ± $ & c: i: #f 1 5 o 

[0 0 2 7] sSsfclf! 1 9 KH3«CD#6BJ5fei. 0,5f&g|5|*)Sf$£ 

^^©^s§^isttfcif*iM i t-^mmm i 8 ©v^-r 

[0028] mmm 2 o fcaB*©*i»«u m&z&mx- 
mm Ltzmmm i 9 izmm^&msx-ib t> . & e> toa 

[0029] msrjs 2 1 tcta*©^Batt s v&$mftmz 

$>linfoT- $> & fflf mm 1 9 & § V ^ «iffii;£Jl 2 0 £ 1338© 

[0030] mmm 2 2 ti3«o«B^tt s iigi^Prtastc 

< i: 3©7 ^ > SrSttfeatsRil 1 9 fc^fcfca* 
sfcifl 2 0 {cf3«4©^^ST*a& t> s iiS^^Cffinfc*) 

[0 0 3 1] 8f 5RIH 2 3 t§3ffi©^B^(i N y w >&&m 
mzM^Js%*g < bfeW^ifl 2 2 £!3«©}£*PSaT- 

[0032] it mm 2 4 ictBtto^Hjiau ps^gp(i#tt 

[0033] mmm 2 5 (ciBtto^B^tt, 9&mmi£<g* 
mmz Lfc&©T-&3fisi?ijt 2 4 izw,m<D%itpmwx& 

[0 0 3 4] ff mm 2 6 fcf3*©^sa(i, HSf&S&fcfcifJg 

Jtii^-rsit mm 1 9 a^itsitia 2 5 ©v^na*— => 
^t3«©^4P^aT-fet), £kmm®mzmtitz&(DX'& 

[0035] mmm 2 7 ttB*©^^ ^777^ 
pK>7i: \^x&m^>y^m^tzmmm 1 ^e»ti5Rii 2 

6 ©v^*i*>— otf3«6©^4P«aT-fe t) s EpiP«JIA s 

[0036] it 2 8 izmmnmm. mm-xyv 
z.<d% ix>7&tm 1 ffi&mmffizfrisxmffizntz 

rt^»*^#l£«i^Sfe»©^AS§i:, huI3^2* 
> 7-^A^i5l3'7--^^gP-N^tt:^^* s #»^--5 fctoffl 

©m 1 st^i 2 jE«ffii&^ \z^<D-m*mm-$-z> 1 1 & 

*s fiilB^ 1 RZ?m 2 JE^»?©MJIlSl5£i!uf3^ 1 R 

u<m2tf>7'^mmx-®fc-f&£ti>iz, mmm 1 mm 
mm^xmtmxmcDmmm 1 xyymmmni&tt, m 
mm 2Kmmm*xmmm 1 mmm^mmm 2 

rS[WBBPaf**«Lfc*©Tfft*g9*« 2 7 tc|3«4© 
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[0 03 7] Jf mm 2 9 fc8B*CD$6lll§BU Et#>7ffl 

5, SB iRxj e m2 #>7'£<DMWitii&M.GLmx-mm$ * 

&ffi±X%Z>t><DX&Z>o 
10 [0 0 3 8] tt*ll 3 0 fcl3*©#6Hlitiu E*4?> 7"© 
«£AI&i:!Bl£E«S»?IBI2iwaS2ffiatB» : ?i:cn{c 

S5«i-*«t<*«»«&ifflt»tt#*sa!ttfca«*« 2 8 

v^tt»*3H 2 9 £!3*©^iP$IBT-& > Mft^^^A 
[0 0 3 9] gfsRIM 3 1 Kffi«<Z)»ratt, 3*14^©^^! 

^-^^*t-SSf*iS2 8A»&W«S3 o©v^■r^^A^- 
^>t:§3*ffl^«]^ST-fef3. gSASSStF«Sfli^I&E&&a 

[0 0 4 0] if^ 3 2 {cf3m©#gBSfcfc s JES^>^© 

?izmmm*m^xmm?z££t>iz{mz>r-xmz 
5\tuvtzmmm2 8&£>mmm3 i©v^-rtid^-o(ci3 

«©^a]«gt-fel9, ^gPT-©SL^©^*WJU, 

[0041] mmm 3 3 ti3«©»wtt, ffs^>r© 
miRvm2#>7&<z>i%®&, \&mvtx'&zmmm2 

8 *» if 3 2 © ^ -T (C I3«c© ^ffl^BT- 
[0 04 2] tlfsRJS 3 4 t|3«©|gB§(i, Em^>r© 

^isu'^2£E«s»;^{cEnip-rs«Ett> i/4mm 

5RIH3 3©^-rn^— 3tcf3«©^iP^aT-fe 
40 Ci5«ln^*fflMU ^a^ifAD$#S^h^T-t 

o 

[0 04 3] 3 5 fcaB*©»Wtts ff«^>7*C 

*^TJBl«E(*«ftBi:SB2^>7 , S©rafc»3 7l?>7' 
*^!SltSi:i:*){c, c©^ 3 ^V/^ti©^ 3 ^ 

7£tmmm2 7K>7'&£%m2mmm$8x-mMLtz 
mmm2 8fre>mmm3 3©v^-rti*-o{ci3«©^ai 

50 Slffet), SeaEEatEKj^SSBlE^IBtt^fcPUft 
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csrr saawRfluc s stesr o c t % - 1 #t- t -s 

[0 0 4 4] fjfsRiB 3 6 £I3«©3gBJ3fcfc, BES#>:7© 

^ 3 mmmm?(Di£mm?<DMmtiiW(Dum±. m i je 
is 3 5 izmm<D^mmsx-$> , mmz isiia^s: 

[0 0 4 5] ft *S 3 7 {cUB*©^}^ jES^>7-CD 
* 3 mStSK)? izmair S1E SbuIB^ 1 »V« 2 IE* 

[0046] atsRjg 3 8 £re«©$gBj§fct, mm.yn>7m 
«-r-sia{-bfci*sRii2 8*»e>w*JS3 6©o-f;h,*> 

^ y *a if k «t s &&j&&Tm(t»W)m<Dmmv> * 

■i 5 ></©Tftf-J:£^S©i££oiS£OTf&JT-#&o 
[0 0 4 7] MaRII 3 9 fcfMROSBUIiHU ffi«^>^« 
S-ffiSffil&^i: U- K«^fc©B^£*«ttgS*SiJfcfl§ 

mmco^mmx'$> wtttfr-cgsttb-t^ steles 
[0 0 4 8] n^iB 4 o \zim,(Dmm±, je«^>t-© 

fr-oKaa*©^^-*?* s , RfKriRi©** ^ *m± 

[0 04 9] »5RIg 4 1 izmm,<Dftw&, £E«*>r© 
tt^S * ffl V ^ T J&fifc b fc t. © X fe 5 W 2 8 *> 

6>w*B4 oov^ftifr- ^icmm<D^mmsx'$> 

jaeatt *» © a & s . 
[0050] mmn. 4 2 ere* ©ssiBttx mm#>7<D 

■&8l#3i2 8*>?>|fAtSI14 l©v^-Tii*»— - otclBtt©^ 
88SBT!*»K &«£©»£ *W#JU 3fttt&&©%l(rffi 
ifG©iiiD$:l55±t-5 * ©T-fe -5 0 
[0 0 5 1 ] ffi&m 4 3 tcg3«©3gBJ3fct N 

frzm&mi 2©^rft**— ofcffi«©#ai$8B-e<& 
[0052] mmn 4 4 tia* ©asraau ^— ^ c 

©^— ^WtiRjifl^nt^g^i:, ffitW—xftlzi&m 
SftfettjJiJS 1 4 3©V»rtV*— oSc|3*© 
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[0 0 5 3] it*ii 4 5 izmmcDmrnii, m?mm*fe 
z.<D*mzmm.t*ntzm7r^-y b#.h, mmm? 

Rvmffiik7ri3.-v vteizimfizntzm&m 1 

ifl4 3©v>-rn*»— =>(c|3*©^iP^gi:^<lx., c© 

[0 0 5 4] 4 6 Cffi«<0»B8tt, qSf^SPtt. ^ 

«W*0*^c¥®<tt»t)^S&¥ffl**-rsit*S4 5tc 
SB«©tt?*»T?fc »K HS^*tStLfcfe©T-fe.So 

[0 0 5 5] |f*9[4 7 {C|Bffi©^B^tt, R^Sa. #S 

^»©'>& < t kimmmzm.^ «ta naft^fe»*^ 4 
[0056] it 5t<is 4 8 izmmomwiis mMffitftm 

20 ^i:©P^Kf^fEaS^$f»5IS(tfelf5(<iB4 5^f>sf*lS 

4 7 ©V^Ttt^-o(c|3«©S^«iiT-fe 5 , DKftMA* 
t{gtlfe*)©T-$)-5o 

[0 0 5 7] lf*IH 4 9 {CfB*©*Ba(i, Sfl^^^ 

8©v^ti*»— oci3«©a;^ig-r-fe>), 

filtLfefe©T-fe-2)o 
[0 0 5 8] !»5RIS 5 0 tfB«©l6BJ{i, Sdftgptt, m. 

ttsz.- v Yfo<Dmmwm<Di5i*mBm&\z'£zm3m 4 

5 *>?>w*ih 4 9 ©v>-rn*-- 3jcfB«©m^«iST?fe 

-^©SSt^^WfltJ U ^JL-y hf*©«^®i:«±S^{l!) 

^e>©^Mi^-ri»*)©T-$)t), «nfctt«BK»aiss*-j-s 

[0059] ft arii 5 1 izmmomms wmshdw* 
a.=.y t{z<Dm7Fmm*mmttX'Bi&{stzffimm5 oiz 
re*©*?**?* *k *^H*e>©i»»*#PWb, ^ 

ofiSclS^A»e>^H^©St^*W$iJU ft^^^ bit- 

tzmm^m t s * ©t- * 5 . 

40 [0 0 6 0] »*IS 5 2 (dI3tt©^B^{± N »S»ffii:«^ 
ffili:©IHC3SSUB*»^fc»a&B 5 1 {c|Btt©«^*ig 

[0061] etT» *^w<vmM<Dwm\z^-T j - y 
[0062] $.tz&wmiz&^xmw*m*7rsirMmm 

SRKo^Ttt, ISlS^SftbTftlOKlgiWU -JSS* 
e><iaKB^=£*iBS1-?> 0 

[0 0 6 3] tt*^B^©-H 
50 SS©^t43lt5y-h^yr3>rt©^4P^S©El! 
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El, EI 3 (iH 1, 02{C^-T#fi]ggCD[aE&Hf 

itt*tt, 2tt*<*irtfcjRiftufcCPua^©»«i( 

ft, 3ttJ!W5#Mtfc«nfceift^f 4fcfcnK!M5, 5 
ft, 8(i?S^a5 4, S(^gP6, *>r5t«l6-r*3Wt 

[0 0 6 4] C©-/— h^V3>*H*-e«fflbfc»^ 

[0 0 6 5] ify-h^V3>^i$t5fe»i: 10 
fc£, S3tC^1-<t-5{CAC 1 0 0 V<DnW9&S— 
y3>flOAC/DC3WW 1 0 aT-t^ofcA/ifiiSt 
«fiEC*»-rs. ifetI©ISl£E&SVDC/AC3 
>A-* 1 0 bfcT*«E«Efc*«IU *>75C«$& 

[0 0 6 6] #>7°5^©£^«JE©t±fcS&«:, ftoaffi 

;b&V">o 

[0 0 6 7] 7jt>7'5^^«JEA s EPAa$n?.i:7K>7' 
5^«UTSft^«ElU ^8Tlg|^*T,fctf> 20 

7- 5 - wmm 4 6 - * > ^ 5 1 v > a iw mESflwi 

It'f f;i/W*«E»»«**«3S|-r4J;-5t:a:S. £fc«fcft 

^«i^>7-5 T-a&fgi&h&si? estates 6*e>^ 
ftM^SAu, ns^SP4^Ui$-a-rv%5. ;rn«±# 
> 7- 5 ##1 KEEmmm?* m t > feES# > re <& 5 « 

[0 0 6 8] ®L-iX#l'7 , 5X-1ft IsthZtltcffifoftm. 
fcfc, B^gP4T-^f*2©^qSJKbs tt*teB 6 ^ilr 
LT®[|^gP6T-M^bTS^ai$tlT^>7 , 5eRo 30 

[0 0 6 9] ift&fc&jg-f^fcCJ^ttfttSrtTJ* 

[0070] wTicw^flUSrttafttt&n&j^isgB© 
[007 i] £-ry$>7 5t,zi\,^xmmirZo 

[0 0 7 2] (^-f71) i4tt^^f710^t77 
A5$#> 7* 5 ©— OT-fe 2.JES^>r©BfaEIT-^> 9 , 

[0 0 7 3] 1 ltt^r-7^ 12. 1 3 tt^r— ^ 1 1 W 40 

5(i^l^>7-^l 2i:^2^>7-^l 3i:£*£.&fgl 
m#&mt&. 16H:$2*>7I13H^11?I- 
«^a£flt^«0«Ea^ 17, 18ttil*>7112 

^ 19, 2 o&miRvm2}£mmm? 1 7, is& 

«JS-r S^R«©16Sft«x 2 1, 2 2l±il Rum 2 JE 
«S«J? 17, 18 S«jS1-5W®K:«l&^-r4£E* 

2 3 a, 2 3 b, 2 4 a, 2 4 b fctSftrfS 1 9 , 50 
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20Sth*JE«^?2 1, 2 2lZ?<D-t%*mMLfzV- 
KSg-?, 2 5 So 

[0 0 7 4] g§l*>:/^l 2(i±H^e>MSi:BSn^ 
T--7-— * 1 lO±®ffiJlCU — K4S?2 3 a, 2 3b©3l 
ffil/PStLT^4. IjEWSKh^ 1 7&±H;&> 

?>a*4:iB8P3B"eSBl*>rSl 2©JP^7jIrI©I*)^® 

•3, ISftffil 9T'«StAS§l 4<&S^T*V>So C<OlS»tR 
1 9©*fl|g|5fc«fcAg&l 4SS^T^4»#£l*CDJBl 
JEWESS 1 7ttS6l#>:r£l 2©|*iSSfc#g8tt© 
ttSfc^oTV^. $?>!:iJ-KS?2 3a, 2 3 b h 
m 1 E«tE»^ 1 7 ©f£»t£ 1 9SV£E«*? 2 1 ©« 
**ttS*^JT-S^eSM@^UTOSo 
[0 0 7 5] ^2^>7-^l 3ttIl/K>7Sl 2£;f$ 
^^b#ffiK£bT:fc'K HfeSSWJ-fco^T©** 
it5o il#>7il 2fc*$l^Ttt«EAJ»l 4 

i tttt&iMg i 5 zmmm. 2 0 -eswe^ s. 

[0 0 7 6] U-KS?23aJ:24a> 2 3 b £ 2 4 
IFT— JXCg^BbT^So 

[o o 7 7] m iRzjpm2i£mmm7- 1 7, isb:, ds 

i« 1 9, 2 0 36««EA«S1 4SV«iaE#«f»BSl 5«| 
et&g-T ffil»?2 1 s 22©tgi&«l 

9, 2 0«!l©®t££Sv^}£tibTv^„ cftttiBIA 

tfm2EEmmm? 17, is Sr^isfflT-iEi&^-a-o-o, 
Mft^cgE-rsffii&tR 19,20 izfrfr&nfc* 0 (c 

b, «E#:^ffltC«tS5/a— b RVMmZffi it? ZtztbT' 

[0 0 7 8] ClfflEm^>7'©Kl'f^eov>T^6 

(a) , 06 (b) &m^xm.WirZo EI6 (a) , El 

6 (b) iz&^r&w&m&ftm<Dmnzxfa*mis-c 

[0079] mm2 5tct DWEsiwra-rsfcisie 
(a) , El 6 (b) c^-rBM^ftsscnojs-r. 

[0 0 8 0] tmB6 (a) (C43^T(4, ^lJES 
Si^l HZT-X 1 l©±*t£b», I2Effii 
?1 8ttS*ttc^r-x 1 lT#fcfcfctr. S» 
m 1 9 h^ASS 1 4 4:©|fflfe:lWIHI^b, Mft?££g#^ 
l^yy^l 2^A-TSo *fcSS2#>r£l 3 £33 
VT, JgfMR 2 0Bil 1 5 *TJ 

-7—7 1 lT*efet>trdi:e<t»3^2^>r^ 
1 3 rtOSRf*^«E#«EtbI» 1 6 «t t) ^"-^ 1 1 ft-ZH^W 
btB?ii5Ci:(:%5. ^7cEI6 (b) <fc -5 £Sg 

lEStSl&^l 7*5/r-^ i 1©T^, ^2JI«tgi& : ? 

i 8*^-^i i±*tfct»tr»&H:^ mim>ymi 

2C^tttSft«l 9*««EABS1 4**V>«*STf, 
T#e&t>^^«»S(SiaE#^t6ttl 5Sr®b-t^2 

1 3 TfttJSMrtR 2 0 1 gg^i&SS 1 5 £<Dmzffi?3 
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m&W,2i£>-7"£l 3^&m-f&Z.ttt£Zo C©E6 
(a) , 06 (b) lz^tm¥*3imzm*)Mirz£iZ 

o 

[0 0 8 1 ] 7*2) m7tt*^ 7-2©ES^>7- 

[0 0 8 2] ^-f/li:S^l.jSI^ JE«J^2 1, 2 
fig{Cj;|3^1^^2ffSSi!j^l 7, 18Cfit5 

[0 0 8 3] (m73) m9&P-17 , 3(Dmm 
[0 0 8 4] MAES 14tmi JlStgtt? 1 7 fHk 

sg i m^mes 1 5 tm2mnmm? 1 8 ?mz&mi$. 2 

8^IS(tTO?,, C©3*iitt«:2 8tt0 8£^-r<fc?fcli£ 
i«i9, 2 0{Pj|tclS(j-c^ % HI9Jc7jN-r<fc3(c:MAES 
1 4, 3§im#3£»esi smizmvT&mfrte^. 

[0 0 8 5] C©#ffi{*2 8 ^ISttS - «t fjfSKi^ 
19,20 #MAES 1 4 £l>-fg 1 Mf«£iSES 1 5 £isf It 
bfcSL $e.5CtSf*^ffli£^|nI^lSt>*^2BES 

a?i7, 1 8%miL£^ j p-?<tz>z:ti l z j;t>, m 

[0 0 8 6] ilO, il 114^^74® 

[0 0 8 7] BIO £;feV>Tfc£> 19, 20C3I 

2 8 &mi*Z> tti)iz, 3W4<* 2 8 fcMASS 1 4 , 

m i Mtt&ftss i 5 F^ra©#f»* 2 8 fcaatt-r 

t 1 — 2 8 ©##, MASS 1 1 M 

tmmmi 5«t 9&*;s< ut^s. 

[0 0 8 8] Sfcil 1 t^Ttt, MAES 1 4, HI 1 
Mft«lSSl 5fflJCSMS«2 8 £|g{±5 i: h filtr 
ftl 9, 2 OCr-^-ttc^E 9 ^aSftfe'feOt-fe 
S. C0Rtt?|g2 9ffir-^-^J#tSft;2 8©r- 
^— £r<fc&*>*S< bTl^So 

[0 0 8 9] Z<D£oteMmt?Z>z£lz£>)^ MAES 
1 4&l>*!g 1 Mte&S)ES 1 5 ©SIMS 19, 2 OCiS 

[0 0 9 0] 75) HI 2(i^-f 75©J£**> 

yommm, mi 3, 01 4&E11 2C7jvfJE«#>7 
[0091] earns 3 oc«tosBixv«2ffi«fi«i 
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|e]«T-&5o 

[0 0 9 2] CCDidCSB l»VSB2£E«Btt : f 1 7, 

i 8izepfiu-t?>mE.<Dmm m &i/4j^«bjwt©^ 

Ht-f i:(c«fc!K MAES1 4#?>-MllMf**£l&ES 

tSifciCT^ MM£»>2*TMfi£if*D;*-fe!-S.r 

[0 0 9 3] ^feC©EP*nmff©MI^©T?.-r«: (A 
t) (is t»l*i.fcV!S2EE«S» ; ?l 7, 18(it>*,5 

io a,, «Efr^jKfe$K>fcff«^>7'^»®ffl«a»wtt*# 

[0 0 9 4] (4»-f 7 6) 11 5tt^Y 7*6©Ei#> 
7©»fSEIT*feSo 

[0 0 9 5] ilOTf 2^>7^12, 13(CJax.T 
SS3#>7^3 ISrISttT, Sl*>7Il 2tlH 

1 3i:^2Mf*^l&£S3 2 fcfl- bTJgM bTV> £ 0 
[0 0 9 6] £fe£3#>7^3 1 fc{±» lWf2^ 
>7^12, 1 3 £|5lt$££MFK3 3, JE*SR? 3 4* 
20 e>&**3E«igl&?3 5&»ttT»^*. *fc';-K4» 
?36a, 3 6bO-JHStE»S3 3^ ffi«R?3 4fc 

m^atjcg^-r f sss^ 1 kd^ss^ 

§ltitSU «iH2 5M7- XtCjg^bTV>£. 
[0 0 9 7] * fcfiE**? 3 4 ©SUMS 3 3 fflloffitt 
BU J£S*?2 1 hRK> Et*?2 2 fcttiStffittfc 

*-r£<fcd£bTv^. cna, ^3£E«tift?3 5* 
m 1 smsa? 1 7 1 mtm. m 2 mwrnm? 1 8 tm 
titifffii^too, «E«^ac«-rsfiiWR 1 9, 2 

0, 3 3fl|C**5tt*0CU «E#^«fcJ;5^3 
30 — b;Rtr»«*fiSJt-*-Sfc«>TffcS. 

[0 0 9 8] C©fE«7tf >7"©t!)fFto^T, 0 1 6 
(a) , HI 1 6 (b) &fflHTBMBf*. m*M^«, 

(Dl&mJj IrI £ ^EPT* ^ b T V > 3 o 
[0 0 9 9] S?H2 5£J:t>JES#>7£«jE£EWS0-r 

5^ B16 (a), B16 (b) fc^fSM^**5K: 

[0 10 0] f'&t)*), 111 6 (a) CSrr«fc-5fc, §1 
1^4>^3ffiSJMtt?l 7, 18, 3 5 cafESfflUP-T 
S^tiCcfct), f lffifii?17ii±5i:fe^ £ 
40 2, £3ff*fMK/? 1 8, 3 5ttT#C&feir. 

T, MASS 1 4 1 9 <D?31Z&mifi£. bMASS 1 

4 4>t,il#>7Sl 2-NMf*^A s MA-r?»tt'fe(c 
£ 1 tK> r^. 1 2 A^e>£ 3 Ttf > 7S 3 1 -^Mi*^^* s M 
AtS. C©B#, ^2#>7S1 3K^TlB2aEfls^ 
Klft3 2tt£flM£2 0T?ait?nT»»^SOTf»3jK>r 
^3 1*»&»2#>7'S1 3^sM^«,©£E^{±fft)n 
&<^#, £2^>7^1 3^5>MtBESl 6MUty- 

^,i i<Dft.%i^m#-#im&&7££ti%z.iiLi3LZ>o 
[oioi] 016 (b) c^-r^c, iiE 
50 «isi&?i 7 &T%^tzt>fr, m2jsttrm3&mmm?- 
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18, 3 5ifi±Jj~*tzt>tst, *lJt?>:/aSl 2tc#^ 

xmxmi 4«ist&«i 9-?M±$hx^z>(DX'mxi8 

Sbs f3*>713 1*?>^2#>7'^1 3-N«ifit^ 

6£tf-bT^-*l l^gf5-N^^A s jEjH$ni.. 
[0102] Z(DMl 6 (a) , 116 (b) t^rTUi 

[0 10 3] (^:/7) HI 7tt*f 7"7©ffim*> 

[0 1 0 4] <S^72 J£MSi^2 1, 2 2$ 

-*&©}£«rt£2 6±Kff;=j£bT^3o 3©«fi££J:»)!g 
l&U^2,EStgftl^ 1 7, 1 8 0g^-r3'J-h-iSi? 
2 7©»^M?>^--i:A s T-§Si:h*)tC s "J— J»SB?2 

^ftt>©i:ft-5» 
[0 10 5] (^^7-8) mi 8Ji^i' 7-8ffiiEm^> 

[0 1 0 6] 18*rflS4 0fc«fc»K S6i;RtfaS2EE«S 

3 5 izma-t zmiz&m 1 sa« 2 jtmrnm? 1 

7, 1 8fc9«ra-r*«£Efc»bT 1/4JBJWWT (Rlffi 
[0 10 7] Ctlfimi 3C7jV$-<fc5fc8JiD«EEa*tJ--f 

>8?©»-&-c-*>ia 1 4 ic^-r <t a tzfcBtiicDm-giX- & ibi 

W.X'tb'k) a 

[0 10 8] ^©±-5K:*lSVSB2JE«lBtt : T 1 l 7, 

i 8izmaTzmm<Dmm (t> hf3Etii?3 5 
izwm-r^m.E.(Dmm (t) six4fflaBWT©*SHTf 

rfc-TCfciCfceK S5EAS&1 4&tf$2%#&flb%3 2 

©wrat^f*^©^*^©*^ 5 y?itm.mh-tz> 
[0109] *fcc:©suiD«EE©j3iw©-r&-*-* (a 

t) 8u »l*»&*3£WStt?l 7, 18, 3 5J£4> 
[0 110] ft;fe\ & 4 4 y 8 lit? 4 yitf 

^frtz it mm© a # ft je«# > r * ?> „ 

[0 111] ife^^76 4^^^78lt ^^f74fc 
PWRfc bT, sftASS 1 4 tj&ftjffi 1 9 (DfflRVm 2 Mi* 

4 fcpwcDas^w&ns^ot**, 
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[0 112] WT#»ra©«?*»Kffl^4£E*;tf>:r 

©;tw > b tftsct{cov>Tia«-r-5<, 

[0 113] (I) ri^s^^s fz&^Tfct, 

&Ep*abT4JE«;^>7 , (i#»-r5o b*»bft#e>±fB 
sute©ff**ij;:;fcv">Tii, 3£S£«£E&sMra-r£>*§-&fc:-3vv 

T b fc ifi^mffi £ EPfin bT t> JES# > fWth 

lfif?17, 18, 3 5£±TfC3£5Cfefc>3l-fe!-<fc5 
10 ttSi:, IgKltgl 9, 2 0, 3 3 5^«4£*>l;)-.2.'i>g 
b*>b ft ASSUME 1 9, 2 0, 3 3 tc«t££ 
jW** fc»E#l*8Efc ASS/ 3- K »«*fS^bTb* 

do ?<Dtz&>mmmi£%:W)m-?z>w>-&&, mmmi 9, 

2 0, 3 3 ©tttt&ft£©^B£teftftL3l bt*5 < <& 
g#fcS. bfe#oT3£^*ffi£fTODbTffl^£.lfc# 

It bV">o 

[0 114] (II) 01 9{C7jvr«fc5lC, ^2flE«Mlft 
? 1 8tU-KSi?2 4 a, 2 4 bCi^&iltii 

20 m2E.mmm?i 8<Dwmj<Dwm*nm-tz> 

Z.t&X£, *fflasas©»-&fcJtR1-*i:»-&SB©ff$ 
*fc3»«fiHg*ai3 7ttU— PNI?2 4a, 24 

1§r£f#3£i:* s ll;£ bV^ «flSVIB3£E«iBlll?l 

7, 3 5lC-=>^T4>|gMi©Ci;#V>X.5 0 

[0 115] (III) »l*»e>^3EE«*S«>?l 7, 1 

8, 3 5§fflv^feSM, «l£l^ift»flfefflffl-rsc 
t*sm£X-&2>„ m Z^fflZjilz < < bfe 

[0 116] (IV) ±f3^>7-(i^il^f>tt, sfcAS&l 
4tmth^l 6©K#J#JiL^. >r-Xl 1© 

MA8&1 4*S^t±»tHi»l 6fJ©^ft < i:4-^{c|S 

[0117] (V) I1~S3*>7I12, 13, 3 
l©ftSffl^»*lftiittfct5Ci:CJ;5» ^S15T-©SL 
*©IS^SW®JU «Eft^«E©«E«tel»t©*f3!infel»±-r 
40 £>Ch* s T-#5<> 

[0 118] (VI) mmWLl 9, 2 0, 2 6, 3 3(« 
AS&l 4RXfm l&£Ott$2«Eft&»&l 5, 32t 
©g!»3J;?)^*€$Wf&Jb, SWM«ttt®nfc4©i: 

bv^o 

[0 119] (VII) Sli>?,i3#>7Sl 2, 1 

3, 3ii:tt mmx>7*mm$fK:%M.&ft&*?>*. 

5tU ^>7S12, 13, 3 lrt©JI^^t!jtcJ; 
t)^* J ffl538, iRffib, &^>7"^1 2, 13,3 1M 
50 ©JE^4«Jt^5-i:i:ft t), EE«*>7*«3i1-SIB 
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(D-rtaz <t z>ffi,mco^7 y*c-&wm b-r^ s„ 

[0 12 0] (VIII) SKi«l 9, 2 0, 2 6, 3 3ii 
§*>7S12, 13, 3 l©|*)Jlff:M* 
E1*?2U 2 2, 3 4iirt^«cfc!3t'J^< 
^S. ^tfflf?2 1, 2 2, 3 4©M£«:, SUA* 
5>jg 3 JEWSft^ 17, 18, 35 J: < tgit^-e- 
£ fc #> fc 4> P3«t*c f 5 C t #M * b V ^ o 

[0 12 1] (IX) fgl~!S3#>:rgl 2, 13, 3 
l©!gl~f§3JI«£i!HPl 7, 18, 3 5fc¥ff£Wr 
SMIiRIttS^^CiD, ^^©SSEttigJrCS 

aSKA^B^ b, «##»E©8aHSifc#:*: § < £ 5 * & T- 

^> o 

[0 12 2] (X) «P£©jE«#>7'{±, «JE^EPiD 
bTV^l^g, fiiI1 9, 2 0, 2 6i:^ASS14 

com i Jit > y^. 1 2 fjnap^B, $ i mmmm i 5 ©ib 

27jf>7-^l 3{RI^PSI5fe5V>Ji:^2^i*^tt8S3 2© 
^2 7K>rSl 3fflJ5BPSPi:©Mt:^ra*s^ bfet b 

[0 12 3] U#bfc#6«Eftl?inb'tV>&V'»ll#fc:«E 
at, tS»«l 9, 2 0, 2 6T-±H3&ISPSB£^T- 

[0 12 4] (XI) y-Y777A#>7fcbTEES#> 
i:Jt««-r-5i:, 1/ 1 OlXT&nWLlsfrmtite^tzlsb, 
1/1 0JilTi:«:D, 

£b&V^;fc#>, y ^©^^©T-fcSo 

[0 12 5] (XII) ^ 7'7^AtK>7'5 i:bT£Em 
tK > O ^ T ©^B&BJ! b fc #fl&© T 7 =7 A # > 7" 
£ ft V ^ * «?$&g§©iWt * El 3 £ i: tfT- S 3 . 

[0126] Ha^aftraAcDiiiinsfsasns. 
[0127] m^mm^iz-o^xmrn^-^o 

[0 12 8] 71) m2 0tt^-f 7l(Dm&®><D 

[01291120 tzifil- £ 5 CSfittO^r-X 4 1 |*i 
fcW«#W»3ft&*f*:}&«©jfcB&4 2 S^ftspfTC^ 

j&u mitm mam?) ^it«©i4 3^ 
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